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[Embodiments] Hereinafter, embodiments of the present invention will be 
described with reference to drawings. Figure 1 is a sectional view 
showing the schematic structure of a nitride semiconductor laser according 
to the first embodiment of the present invention. In the drawing, 
reference number 1 denotes a sapphire substrate, 2 denotes a GaN buffer 
layer (undoped, 2 n m), 3 denotes an n-type GaN contact layer (Si-doped, 
5X10 1 ® cm" 3 , 4 /xm), 4 denotes an n-type Al0.2Ga0.gN cladding layer 
(Si-doped, 5X10 cm' , 0.3 /zm), 5 denotes a GaN waveguide layer 
(undoped, 0.1 11 m), reference number 6 denotes Ino.15Gao.g5N/GaN active 
layer (undoped, 2 nm well width, 3 nm barrier width, and 5 pairs), 7 
denotes a p-type GaN waveguide layer (Mg doped, 5 X 10 17 cm" 3 , 0.1 11 
m), 8 denotes a p-type Al0.2Ga0.gN cladding layer (Mg doped, 5 X 10 17 cm' 3 , 
0.3 11 m), 9 denotes a p-type GaN contact layer (Mg doped, 1 X 10 18 cm' 3 , 
1 11 m), and 10 denotes a MgAu layer, 11 denotes a Pt layer, 12 denotes 
an Au layer, and 13 denotes an n-side Au/Ti electrode. 

Line 7 of [003 1] to the bottom line of [0032] 

Figure 6 is a sectional view showing the schematic structure of a nitride 
semiconductor light-emitting diode according the third embodiment of the 
present invention. 

[0032] The same elements in Figure 6 as those in Figure 1 are denoted by 
the same reference numbers as those in Figure 1 for omission of detailed 



descriptions thereof, and different parts in Figure 6 from in the first 
embodiment will be described here in detail. A MgAu transparent 
electrode 50 having a thickness of 10 nm, instead of the MgAu layer 10 in 
Figure 1, is entirely formed on the upper surface of the p-type GaN contact 
layer 9. Further, a Pt layer 51 and an Au layer 52 are formed on part of 
the p-type GaN contact layer 9, which is far from the n-side Au/Ti 
electrode 13. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a superior reliability without 
causing the deterioration at a low threshold current and low operating 
voltage by forming at least one metal layer selected among MgxAuy 
(x>y) layer, Pt layer, Mo layer and W layer and Au layer on a III-V group 
compound semiconductor layer. 

SOLUTION: On a sapphire substrate 1, layers are grown from a GaN 
buffer layer 2 to a p-type GaN contact layer 9. A part of the p-type 
contact layer 9 is covered with a mask, the semiconductor layers 9-3 
are partly removed to expose the n-type GaN contact layer 3, the mask 
-is removed, an Mg layer, Au layer, Pt layer and Au layer 12 are sputter- 
deposited on the p-type contact layer 9 to form a p-side electrode 1 00, 
it is heat treated to react Au of the Au layer all with Mg of the Mg layer 
to form an MgAu layer 10, remaining Mg of the Mg layer diffuses on the 
p-type contact layer 9 surface and an n-side Au/Ti electrode 13 is 
formed on the n-type contact layer 3. 
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^^^^^mii-s 1 1 1 -vrnk-svoymtmyt 

[0 0 15] m4<mWlX f7r^7SK^> -£>S 20 

I I I - VKk^#l^ftiH^Il©3y^^ f, 

^COfill CD ^±(cKttib^XfcnSI I I I 
-v^li^#i^fi*e^^^5mi^>^7y FJBiu £ 
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x-mxt^^otygj)^^ &biu-£, p tm<D±iz-wm 
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